Math 265B: Test3 In Class Name: KEY

(60 points) :

For maximum credit, please show all of your work in a clear, logical manner. Simplify all answers as much as
possible. Leave answers in exact form unless an approximation is asked for in the instructions.

1. (4 pts) Algebraically, determine whether the function y =™ +2¢—2 is a solution
to the I.mtlal Value Problem y +3y=6f, y(0)=1 Show work that justifies your answer.
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2. (4 pts) Find the solution to the following Initial Value Problem analytically.
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3. (6 pts) Which of the followmg differential equations are separable‘? (Clrcie those that are. just
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Choose one of the equations above and solve it (find the general solution). Put the solution into explicit form

Ge) Z% - cos(x) Fan (4) s \5‘6@\ =sm(t)+ C

N k : Wi+ C
_al_'é:( ):\)C&S(j’)di’ : Sikn (ﬁ\_‘—, S ()=
Fam :
A SRt i (3N
SMCW = Sn (ﬂ“’c 3— Su}\—‘ ( as'“ )

Sin (33
_\1&\ (/LLL ) avd (LV) ) See ﬂtﬁ"\i 558 zg/

S\h (i)




Sty + 5y

e

.
A

Ll

/’4-—4-’/"\
R Al

=y

e 2

S SRR

U =[] A TE&EX
Y / /

niyl = 4 (421 2+) + ¢

&

%

c

242084 .

A
| o

-

T R

Ak
\ ¥l e JF

e -ai——l— el
In(e< ) = Unler+C )

-]

U=kn(e”+C )

>

|
.




4. (5 pts) Consider the Initial Value Problem % =3y(y—-4), yO0)=y,.

(a) Find any equilibrium solutions
and classify them as stable or unstable.
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(b) Sketch the slope (direction) field for the differential equation.
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(c) For what initial conditions (i.e., what values of 3, )
will the solution curves be increasing functions?
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5. (6 pts) Consider the LV.P,
dt

(a) Use Euler’s Method, with Af =0.5
w(1). Clearly show all of your work.
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(b) On the slope field provided, sketch the polygonal Euler’s solution “curve”, based on your work from part (a)
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and also sketch the solution curve that passes through the initial condition, based on just the slope field.

(c) Based on your work above, is the Euler’s Method value for y(1) a good approximation for the actual solution

value? Why or why not? Give an approximation for the error, based just on your graphs.
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(i) ¥ =—cos(t+3)
)

6. (4 pts) Label the slope fields with the one differential equation that best matches it. No work need be shown.
(i) y' =5(t=1)(»* +1)
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7. (3 pts) Use the Squeeze Theorem to prove that e 3 =
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8. (8 pts) Using analytic ‘techniques, i.e. formally, find the limit of each the following sequences (as n approaches
infinity). If you are using a theorem in your analysis of the limit, write the name of the theorem. If the limit does

not exist, explain why it doesn’t.
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For rest of the exam, you may find any limits “by inspectioﬁ

9. (3 pts) Given the series z%(—l)k
k=0

(a) Find the first 4 partial sums of the series.
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(b) Does this series converge? /‘/0
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10. (4 pts) Given the series » ——-—
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(a) Find the first 4 partials sums of the series. Show work!

(b) Write the nth term of the sequence of partial sums.
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(c) Use vour work above to determine whether the series converges and if so, the value it converges to.
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11. (3 pts) For the sequence 1,-2,4,-38,...

(a) find the next two terms , é

{b) find a recurrence relation for the sequence
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(b) Find an explicit formula (nth term formula) for the sequence .
e N
__'_1_%. Fl = /} o7 : 3/ P

a =
n ah

13. (7 pts) Determine which of the following geometric series converges. For those that converge, find the sum of

the series.
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